2


Mean and Variance of Discrete Random Variables 
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[image: image1.png]1. A bag contains 5 balls, 3 of which are red and 2 are blue. Two of these balls are selected at
random, without replacement.

{a) Show that the probability distribution of the number, X, of red balls selected is given by

x 0 1 2
PX=x) 01 06 0-3
[5]
(b) Calculate the mean and the variance of X. [51
2. The discrete random variable X has the following probability distribution.
P(X =x) = kx?, forx=1,2,3,
PX=x)=0, otherwise,
where k is a constant.
(a) Show thatk =ﬁ. 2)
(b) Evalate £ (—I-) . [3]
X
3. The random variable X has the following probability distribution, where e is a constant.
X 0 1 2 3
PX=1x) 04 a 05-a 01
(a) (i) Write down the largest possible value of ¢.
(ii)  Find an expression for E(X) in terms of a.
(iii)  Find the smallest possible value of E(X). ' [5]

(b} You are now given that a¢=0-2.
(i) Determine the variance of X.
(ii) Evaluate P(X Tt X ,= 2), where X " X2 denote two independent observations on X. (8]

4. The nﬁmber, X, of flowers produced by bulbs of a certain variety has the following probability

distribution.
x 1 2 3 4 5
PX=x)| 01 02 | 03 03 0-1
(a) Determine the mean and variance of X. 51

(b) Assuming independence where necessary, find the probability that two bulbs produce at
least 9 tlowers between them. [4]
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(c) O wybod bod X, a X, yn arsylwadau annibynnol ar X, enrhifwch P(X, + X, = 6). [4]
6. The probability distribution of the discrete random variable X is given by

P(X =x) = kx?, forx=1,2,3,4,
PX=x)=0, otherwise.

(a}  Show that

1
k= — .
30 2]
(b) Find the mean and the variance of X. 51
{c} Deduce the mean and variance of (3X - 2). 43

7. The discrete random variable X has the following probability distribution:

x 1 2 3
P(X =x) 2] @ 1-26
(a) Find the range of possible values of the constant 6. [2]

(b) (i) Find an expression for E(X) in terms of 6.

(i) Show that
Var(X) = 56962 [51

(¢} Given that 8 = 0-1, and that X, and X, are independent observations of X,
’ evaluate P(X, + X, = 4). 4
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[image: image3.png]8. Emie plays for the local football team. The probability distribution of the number of goals. X, that
he scores per match may be assumed to be as follows.

9.

x 0 1 2 3 4
P(X=x)| 04 025 0-2 031 0-05
{a) Calculate the mean and variance of X.
(b) Ernie is paid £Y after each match, where
Y=50X+100.
Find the mean and standard deviation of Y.

The discrete random variable X has probability distribution

P(X=x)=£ ,. x=1,273,
X

=0, otherwise,

where £ is a constant.
(a} Show that k= % .

X
(b} Evaluate E(mj .

{31

(4]

31

(c) Giventhat X . and X: are independent observations on X, show that P(}(l + X, =4) equals iR

[31
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where k is a constant.

{a)

(b)

(c)

Show that

1
k:ﬁ .

Evaluate

@ EX),

(ii)  the standard deviation of X.

Given that X, and X, are independent observations on X, evaluate P(X, + X, =6).

2]

(6]
(4]







